We use the three lepton and missing energy "trilepton" signature to search for chargino-neutralino production with 2.0 fb −1 of integrated luminosity collected by the CDF II experiment at the Tevatron pp collider. We expect approximately 11 supersymmetric events for a specific choice of parameters of the mSUGRA model, but our observation of 7 events is consistent with the standard model expectation of 6.4 events. We constrain the mSUGRA model of supersymmetry and rule out chargino masses up to 145 GeV/c 2 for a specific choice of parameters.
Supersymmetry
Supersymmetry is a hypothetical symmetry between bosons and fermions and predicts a fermion (boson) "superpartner" for every standard model boson (fermion). It doubles the number of particles and is able to address several open questions in the standard model. The supersymmetric model mSUGRA is widely used due to its small number of free parameters: the common scalar mass m 0 , the common gaugino mass m 1/2 , the ratio of the vacuum expectation values of the two Higgs doublets tan β, the common trilinear coupling A 0 and the sign of µ, where µ is the Higgs mixing parameter. Charginosχ At the Tevatron associated pairs ofχ
can be produced in pp collisions with reasonable cross section. The leptonic decay ofχ
1 via off-shell W ± , Z 0 boson or on-or off-shell sleptonsl ± R as intermediate states is a promising search channel at hadron colliders. The signature is three leptons and missing transverse energy from the weakly interacting LSP'sχ 0 1 and the neutrino, which are not detectable
The Analysis
We identify electrons and muons; "loose" electrons or muons need to satisfy weaker requirements than "tight" ones. Isolated tracks are used to indicate the hadronic decay of the τ lepton to one charged particle. Based on the type of the selected analysis objects we define five analysis channels: channels with three leptons l t l t l t , l t l t l l , l t l l l l and channels with two leptons and an isolated track l t l t T , l t l l T , where l t , l l and T refer to a tight lepton, a loose lepton or an isolated track respectively. Lepton p T (E T ) thresholds are documented in Table I .
Several standard model processes can mimic the trilepton signature with three leptons or two leptons and one isolated track. We remove backgrounds with on-shell Z boson by requiring that the invariant mass of the two opposite charged lepton-lepton or lepton-track pairs be between 76 and 106 GeV/c 2 and above a minimum invariant mass of 20, 13 GeV to suppress Drell-Yan background and background from J/Ψ and Υ resonances. Additionally we demand / E T > 15 GeV and for the number of jets N Jets ≤ 1. The details of this analysis are documented in [1, 2, 3] .
The leptonic decays of W Z, ZZ and tt can produce three or more leptons. Dilepton processes, such as Drell-Yan or W W accompanied by a bremstrahlung photon conversion, a fake lepton or an isolated track are other sources of background. W production in association with jets results in significant background when one jet gives a fake lepton and another an isolated track. We estimate W Z, ZZ, Drell-Yan (+ brem conversion) and W W (+ brem conversion) backgrounds using simulation. The rate for an additional isolated track is measured in data and applied to Monte Carlo events; the number of events with one fake lepton is measured in data. Background predictions are verified in control regions prior to revealing candidate trilepton events in data. The background expectations and the observed th International Conference on High Energy Physics, Philadelphia, 2008 number of events in data are shown in Table II . Table II shows that the observed number of events is consistent with the expected number of events from standard model background in each channel; no evidence for physics beyond the standard model is found. We calculate 95% confidence level limits on the cross section for chargino-neutralino production multiplied by the branching ratio into three leptons. We obtain the acceptance from Monte Carlo samples for each set of mSUGRA parameters and the number of observed events and expected background events in Table II . The results are shown in Fig. 2 as a function of the mSUGRA parameters m 0 and m 1/2 ; the other parameters are fixed to tan β = 3, A 0 = 0 and µ > 0. We compare the observed and expected 95% C.L. limit and the theory expectation in a region where m(τ Fig. 1 (a) ) and where m(τ
Results
2 ) for m 0 = 100 GeV/c 2 ( Fig. 1 (b) ) and derive limits on the th International Conference on High Energy Physics, Philadelphia, 2008 chargino mass of 145 GeV/c 2 and 127 GeV/c 2 . Fig. 3 shows the limit on the chargino mass as a function of m 0 . The exclusion is divided into two regions depending on whether the stau is heavier or lighter than the neutralino. For m(τ
2 ) the chargino and neutralino mainly decay into on-shell sleptons; for m(τ
2 ) the chargino and neutralino mainly decay via off-shell bosons or off-shell sleptons. The reach of this analysis is different for these regions since the branching ratio ofχ ± 1χ 0 2 into three leptons has a strong dependence on the dominant decay channel [4] . As the decay via sleptons always leads to leptons the highest limit on the chargino mass can be set in the region where this decay is dominant. If m(τ that is too soft to be detected is produced and the observed limit increases. This effect can also be seen in Figs. 2  and 1 (b) . A more detailed study of the results of this analysis can be found in [4] . 
